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Introduction
Many skin diseases are caused by occupationor environment-related chemical compounds or conditions, These include: 1)contact or photocontact dermatitis, mediated by primary irritant or allergic mechanism against chemicals;
2) acneiform eruption, evoked by oil, hatogenated chemicals or tar; 3)dyscoloration, induced by arsenic, tar, alkylpheno] or others; 4) chronic radiation dermatitis, manifesting with a poikilodermatous eruption; 5)cutaneous neoplasms, yielded by arsenic, tar, radiation or other mutagenic modalities; and 6)skin infection, caused 
by various types ofmicroorganisms
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In general, photoallergy to exogenous agents is an immunological consequence induced by the administration of photoallergic substances and exposure to ultraviolet(UV)light.
Two major diseases are evoked by photoallergic mechanisms, photoallergic contact dermatitis and drug photoallergy [4] , The former is induced by skin application of photosensitive contactants and follow UVA irradiation, while the latter disease is caused by oral photosensitive drugs plus UVA. This review aims to highlight photoallergic contact dermatitis fOcusing on its immunological and molecular mechanisms in the interaction between photoantigenpresenting cells and T ceEls.
Causative agents and Clinical manifestations
Various chemicals have been reported to evoke photoallergic contact dermatitis, as shown in Tabie 1, Historically, the use of halogenated salicylanilide and related compounds employed as topical antimicrobial agents resulted in a 1arge number of patients with photoallergic contact dermatitis [5] [6] [7] . The elimination of these germicides from the market reduced considerably the number of such patients. Recent causative agents of allergic photocontact dermatitis are topical non-steroidal anti-infiammatory drugs, such as ketoprofen [8] and suprofen [9] , and cosmetic or sunscreen products such as benzophenone [4] .
Patients develop an eczematous eruption exhibiting erythema and papulesf'vesicles, and occasionally bullae, at the skin sites where a photocontactant is applied and solar light is irradiated. The action spectrum of this photosensitivity is mainly UVA light. When the patients are photosensitized with a certain chemical, they exhibit positive photopatch test by the application of that chemical and exposure to UVA. Histologica]ly, the skin lesion is an eczematous tissue rea ¢ tion characterized by the infi1tration of epidermal spongiosis, exocytosis and a dense mononuclear cell into the dermis [10] .
Photoantigenformation
Since photoallergic contact demiatitis is an immuno]ogical disorder, it is necessary for causative chemicals to become antigens or photoantigen upon exposure to UVA. As illus-tTated in Fig, 1 , two theories have been put forward to explain the fbrmation ofphotoantigen [4] . One is that the photosensitizer is a photohapten, which binds covalently to the carrier protein via the formation of free radicals resulting from UV irradiation. Thus, photohaptens are virtually the same as ordinary haptens, except for the requirement of UV irradiation for covalent coupling with protein. Another theory suggests that the photosensitizer is a prohapten, which is converted to a complete hapten by UV irradiation, and the UVA-modified Therefore, high responder H-2 haplotypes are different among photosensitivities to each photohaptenic chemical.
Immunological mechanism of the photosensitivity Because of the ability of photohaptens to phetobind to protein, cells are easily photomodified with a photohapten under exposure to UV. UVA is the action spectrum of this photoderivatization, as protein and cells are photocoupled with photohaptenic substances by irradiation with UVA but not UVB. The main sequential events in photoallergic contact demiatitis are virtually the same as those of ordinary contact dermatitis except for the requirement of UV irradiation in sensitization and challenge (Fig.  2) . Photoconjugation of epidermal cells with TCSA is the initial step in allergic contact dermatitis to TCSA. Langerhans cells (LC) , which are professional antigen-presenting cells in the epidermis, play an important role and T cells sensitized by photohapten-bearing LC induce this photosensitivity [2] . Migra [24], Epicutaneous application of the FQ-photocoTijugated peptide via banier-disrupted skin was able to sensitize mice for subsequent elicitation of photoallergy evoked with systemic FQ and UVA. This study suggested that lysine affords FQ photocoupling of peptides, and FQ-photomodified peptides on class II molecutes stimulate pathogenetic T cells in FQ photoallergy. The topical application of TCSA and irradiation with UVA not only produce the formation of phQtoantigen but also promote the antigen-presenting ability of LC (Fig. 3 Fig. 3 .Formation of photoantigen and promotion of antigen-presenting ability in Langerhans cells treated with photohapten and UVA.
Photoallergy to exogenous agents is not only important in occupational and environmental medicine but also useful to explore the mechanisms underlying immunity to chemicals. Further investigation of this sensitivity may give us intriguing information on occupational chemical use. 
